Exercise-induced plasticity of AMPA-type glutamate receptor subunits in the rat brain.
The aim of this study was to analyze the plastic effects of moderate exercise upon the motor cortex (M1 and M2 areas), cerebellum (Cb), and striatum (CPu) of the rat brain. This assessment was made by verifying the expression of AMPA-type glutamate receptor subunits (GluR1 and GluR2/3). We used adult Wistar rats, divided into 5 groups based on duration of exercise training, namely 3 days (EX3), 7 days (EX7), 15 days (EX15), 30 days (EX30), and sedentary (S). The exercised animals were subjected to a treadmill exercise protocol at the speed of the 10 meters/min for 40 min. After exercise, the brains were subjected to immunohistochemistry and immunoblotting to analyze changes of GluR1 and GluR2/3, and plasma corticosterone was measured by ELISA in order to verify potential stress induced by physical training. Overall, the results of immunohistochemistry and immunoblotting were similar and revealed that GluR subunits show distinct responses over the exercise periods and for the different structures analyzed. In general, there was increased expression of GluR subunits after longer exercise periods (such as EX30), although some opposite effects were seen after short periods of exercise (EX3). In a few cases, biphasic patterns with decreases and subsequent increases of GluR expression were seen and may represent the outcome of exercise-dependent, complex regulatory processes. The data show that the protocol used was able to promote plastic GluR changes during exercise, suggesting a specific involvement of these receptors in exercise-induced plasticity processes in the brain areas tested.